INTRODUCTION
In 2005, the Canadian Institute for Health Information (CIHI) began examining palliative care (PC) coding practices associated with discharge abstract data received from hospitals across Canada. At the time, there were wide variations in local coding practices for PC patients, largely due to the absence of a formal coding standard for palliative services. Little corrective action had been taken, mainly because the data were not used to produce performance indicators. Shortly after, when CIHI was in the exploratory phase of introducing its hospital standardised mortality ratio (HSMR) indicator, which is clearly affected by the inclusion of PC patients, PC coding came under greater scrutiny.
PC is a branch of medicine whose main goal is to reduce patient discomfort. It is also referred to as end-of-life care, comfort care, supportive care and compassionate care. 1 While PC is predominantly associated with incurable conditions, it can also apply to reversible ailments. The need for palliation can be identified any time during a hospital stay. Furthermore, palliation can be delivered regardless of whether there are designated PC beds, units or delivery teams. Pain control unaccompanied by other palliative services is not considered palliation.
Accurate measurement and record-keeping is fundamental to improving hospital care and to reporting indicators of health system performance. To fully understand the extent of PC delivery in Canada, we require precise and detailed notations of patient
Strengths and limitations of this study
▪ This study examines all Canadian hospitalisations over 7 years (∼16 million hospital discharges). ▪ Sensitivity analysis is performed using a variant HSMR that includes palliative cases. ▪ Additional explanatory factors beyond coding frequency are investigated. ▪ The usual limitations of analysing administrative data apply.
characteristics and clinical interventions. In Canada, the Canadian Coding Standards for ICD-10-CA and Canadian Classification of Health Interventions (CCI) prescribes standard definitions to identify and capture PC patients in clinical administrative databases. During development of the HSMR, CIHI conducted stakeholder consultations, methodological investigations, pilot-testing and literature reviews regarding whether or not to include PC patients in HSMR calculations. CIHI was not the only producer of an HSMR grappling with this issue. British counterparts first introduced an HSMR without risk-adjustment for PC patients but, in 2004, reversed their decision in response to the concerns of hospitals with palliative units. 2 Two of four entities producing hospital mortality rates in the USA exclude PC encounters from their calculations. 3 In the end, CIHI excluded PC patients from HSMR calculations but recognised the need to implement a national coding standard on PC. To address this need, the National Coding Advisory Committee released an interim PC coding bulletin on 1 October 2007, followed by a national coding standard effective 1 April 2008.
Traditionally, it takes time for changes in coding standards to be reflected in abstracted clinical administrative data. During development of the HSMR, hospitals were sent results of their PC coding to aid education efforts. Likewise, discharge abstract coders received targeted professional education so they could conform to the new national coding standard.
Additionally, with the introduction of the HSMR, many facilities and regions instituted programmes to improve overall clinical documentation. Historically, in-hospital patient care documentation focused on the delivery of care, and less so on the use of abstracted data for performance indicators. Given the transparency that public reporting of the HSMR generates, a greater focus was placed on the completeness as well as the accuracy of the data being submitted. One initiative to address this divide was the introduction of the concept of Clinical Documentation Improvement (CDI) and the training of CDI specialists to guide physicians regarding the impact of patient charting on the capture of significant comorbidities.
Two data quality assurance protocols were also introduced as a result of the new PC coding standard. The first ensures that abstracts with PC as the most responsible diagnosis (MRDx) also include a secondary diagnosis. The second states that the ICD-10-CA code Z51.5 Palliative care must not be assigned as a post-admission comorbidity. 1 In this paper, we explore the following research questions: ▸ the extent of PC coding in Canada and adherence to the coding standard, ▸ patient case-mix changes and resource utilisation across all hospitalisations, PC and HSMR cases, ▸ rates of mortality in and out of hospital, ▸ changes in HSMR results over time, and ▸ variation in HSMR results when including PC cases.
METHODS
Using the Discharge Abstract Database (DAD), we analysed all inpatient acute care hospitalisations (n∼2.4 million/year) in Canada between fiscal years 2006-2007 and 2012-2013 . Owing to differences in coding standards, our study excluded PC cases from Quebec, however, inpatient hospitalisations from the province are included in HSMR risk-adjustment and baseline calculations. Prince Edward Island, Yukon, the Northwest Territories and Nunavut were excluded from provincial/ territorial analysis due to small counts, however, their cases were included in national and facility-level analyses.
ICD-10-CA code Z51.5 Palliative care on a patient discharge abstract was used to identify patients who fulfilled the standardised criteria for PC diagnoses. We analysed all records, as well as a subset of those containing Z51.5.
We calculated crude percentage of discharges that had PC diagnosis code Z51.5 coded as the MRDx, preadmit comorbidity (type 1) and service transfers (types W, X and Y). To examine potential changes in the characteristics of PC patients over time, we assessed age, disease burden (using the Charlson Comorbidity Index) and resource utilisation (resource intensity weight (RIW), alternate level of care (ALC) days and length of stay (LOS)). We also assessed adherence to the coding standard following the introduction of new coding guidelines.
We used vital statistics from Statistics Canada CANSIM tables 4 5 to report mortality trends in and out of hospital. Additionally, we reviewed complementary in-hospital mortality indicators (following acute myocardial infarction and stroke) to examine changes over time.
HSMR methodology
The HSMR is the ratio of observed deaths to expected deaths, multiplied by 100. We used CIHI HSMR methodology V. To determine the impact of PC cases on HSMR, we created a 73rd diagnosis group within HSMR calculation methodology to account for PC cases coded as MRDx. All other HSMR calculation methods remained constant in order to control for only the inclusion of PC cases. The results of this sensitivity analysis are reported as HSMR-PC. We performed a linear regression test to assess similarities in provincial trends of HSMR and HSMR-PC.
The Charlson Index is one of six HSMR risk-adjustment variables; it takes into account preadmission diagnoses. The Charlson Index is an overall comorbidity score that has been shown to be highly and positively associated with mortality, and has been widely used in clinical research. 6 Detailed methodology on HSMR calculation is available elsewhere. 7 Canadian Coding Standards define comorbidity as a condition that is present at the time of admission or that subsequently develops and meets at least one of the following conditions: requiring treatment beyond maintenance of the pre-existing condition, increases the LOS by at least 24 h, or significantly affects the treatment received. In all instances, assignment of a comorbid diagnosis type must be supported by physician documentation. To assess adherence to PC coding standards, we examined a subset of records where the MRDx of PC was assigned without any secondary diagnosis code (table 1) In addition to a reduction in crude mortality, we observe changes in risk-adjustment variables included in the HSMR model. Increases in patient population groups with more pre-admission conditions led to a higher likelihood of expected in-hospital mortality. There are pronounced trends when comparing Charlson Index groups over time ( figure 3) . Provincial results show consistent declines in HSMR cases without comorbidities (Charlson group 0). Increases in Charlson groups 1 and 2 indicate a greater proportion of patients with significant comorbidities.
Another risk-adjustment variable that contributed to a decrease in the HSMR is patient age at admission, which has increased over time (table 1) n/a n/a n/a n/a n/a n/a Mean RIW 
Sensitivity analysis when including PC cases into HSMR calculation
We performed sensitivity analysis to determine the extent PC coding may influence HSMR results if included in the calculation methodology, and denote it by HSMR-PC. which reflects an expected outcome of the uptake of the new coding standard and intensive coder education. Traditionally, it takes time for changes in coding standards to be fully reflected in abstracted clinical administrative data. The percentage of PC cases coded has plateaued in recent years. Our study showed that adherence to the PC coding standard has improved since it was introduced in 2008. The proportion of records where an MRDx of PC was coded without any secondary diagnosis has dropped sharply over the years. Instances where PC was assigned as a post-admission comorbidity have also dropped. Moreover, a reabstraction study of the 2007-2008 DAD data showed that 92.8% (95% CI 91% to 95%) of hospitalisations in which PC was recorded were confirmed by the second independent coder; this increased to 96.4% (95% CI 95% to 98%) for a similar study on the 2009-2010 DAD data. 9 10 Clinical administrative databases such as the DAD have several uses, with health system reporting being only one. Prior to 2007, the PC code was not routinely part of the methodology used to produce health system performance indicators in Canada. Therefore, it was not a priority (nor a mandatory requirement) for hospitals to ensure standardisation of coding for such cases. For this and other reasons, it is likely that there was under-coding of PC patients prior to the introduction of the HSMR.
The decision to include or exclude PC patients from the HSMR indicator is a contested subject with some studies concluding that excluding PC patients from HSMR calculations will artificially improve results, 11 12 Figure 4 Provincial and National HSMR results with and without inclusion of palliative care cases. HSMR, hospital standardised mortality ratio.
even though sensitivity analyses have found minimal overall differences in HSMR results when comparing those that include and exclude these cases. 2 A recent Canadian study by Chong et al 13 suggests that PC coding may have been manipulated since the introduction of public reporting of HSMR. Our analysis confirms that rates of HSMR improvement are slower when PC cases are included into the model. However, adjustment for PC cases explains no more than a quarter of the overall HSMR improvement. We found no evidence to suggest measurable manipulation of PC coding on the HSMR.
We report on numerous independent factors that also contributed to improving HSMR. Our alternative conclusion on the importance of PC coding on HSMR is supported by more granular and comprehensive analyses. While Chong et al suggest that hospitals have dramatically increased PC coding since public reporting of HSMR, our study arrives at a different conclusion. Our analyses demonstrate that throughout the study period, there was no consistent increase of PC coding across all provinces. Analysis at the provincial level illustrates that select provinces maintained a low rate of PC coding or even lowered their rate throughout the study period. Complementary health system performance indicators and vital statistics confirm that substantially fewer Canadians are dying in hospital. Furthermore, we noted an increase in the database capture of comorbidities, which could be partly explained by improved coder and physician education via CDI initiatives. Such pronounced trends towards recording and managing more complex cases of patients with multiple chronic conditions ultimately lead to a higher calculated probability of death. These, in conjunction with lower observed rates of in-hospital mortality, are significant drivers of improving HSMR results. Nonetheless, we continue to recognise and acknowledge that for some hospitals, PC coding may play a larger role in HSMR improvements. Owing to the limitations of administrative abstract data in definitively determining the appropriateness of a patient's PC diagnosis in terms of his or her clinical severity and the services and interventions received, we are unable to clearly identify the manipulation of PC coding. However, our current analyses and previous reabstraction studies 9 10 indicate that any potential manipulation of data may occur in only an inconsequential number of facilities. Further research is required to precisely quantify the changes and effects of risk-adjustment variables included within the HSMR model.
There is no question that coding precision is a continuous refinement process. As particular health topics become more significant, attention and effort are directed toward providing the most accurate and authoritative reflection of these in the context of Canadian health services. There are rigorous standards and legal agreements for hospitals to report accurate records on the patients they treat. Analyses such as this study are one way to monitor the uptake and impact of changes in coding standards and the impact on the resulting data abstracted by hospitals. The impetus behind developing the HSMR indicator was to provide facilities and health system decision-makers with the ability to track their hospital's mortality over time. This big-dot indicator is designed to be unpacked to hone in on certain patient groups, disease categories and diagnosis groups to understand which patient populations are driving their HSMR results, with a view to assessing the quality of care these patients are receiving. With the understanding that no single indicator is perfect, the HSMR framework still allows for a starting point in the quality assessment journey, provided that patient groups are accurately identified and reflected in the measure.
Results of our analysis can be summarised into five main findings: 1. Quality of PC coding has improved year-over-year. 2. PC patient characteristic trends are consistent within provinces. 3. In-hospital mortality has declined substantially. 4 . HSMR results show consistent improvement across provinces for factors beyond PC coding. 5. Inclusion of PC cases into the model results in minimal HSMR differences at the provincial level.
Strengths and limitations
CIHI has inherent advantages and strengths in conducting this type of study; these include the ability to analyse all Canadian hospitalisations (n∼16 million records) over seven fiscal years, not just those considered HSMR cases, which allows us to compare patient characteristics and resource utilisation against a non-palliative population. Our study additionally examined adherence to the national PC coding standard. PC cases from Quebec were excluded from this analysis due to differences in coding standards. Quebec is currently discussing the introduction of coding standards that would align it with other jurisdictions in Canada. Prince Edward Island, Yukon, the Northwest Territories and Nunavut were excluded from provincial/ territorial analyses due to low counts and unstable results; however, their cases were included in national and facility-level analyses. There are inherent limitations in the use of administrative abstraction data, particularly for the calculation of mortality indicators. Application of algorithms are limited to available variables within administrative databases, and therefore cannot entirely account for patient severity or comorbidities.
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